In this research we examined age differences in the factorial structure of the Philadelphia Geriatric Center (PGC) Morale Scale. In particular, we viewed the covariance structure of the PGC Morale Scale items as a function of several parameter matrices. We analyzed the factorial invariance by testing hypotheses involving the equivalence constraints of one or more parameter matrices in the youngold (65-74) and the old-old (75 and over) populations. Data for this research came from the 1968 National Senior Citizens Survey. Analysis of covariance structures, or LISREL, was used to assess the factorial invariance of the PGC Morale Scale. Although there are some statistically significant age differences in the factorial structure, substantively they are less important.
One of the most persistent themes in the field of social gerontology has been that of age difference or its various derivatives such as age stratification, life-span difference, age grading, and life-cycle changes (Neugarten & Hagestad, 1976; Riley, Johnson, & Foner, 1972) . It has been suggested that a society is made up of several age strata (Riley et al., 1972 ). An age stratum can be viewed as an aggregate of individuals who are of similar age at a particular time. Such a stratum is a consequence of two processes: an individual life course and a historical process. Chronological age is usually used as an index of such stratification.
With reference to the individual life course, chronological age is of interest not intrinsically but because it reflects various personal experiences (i.e., biological, psychological, and social) at different stages of life. These experiences imply different behaviors and attitudes. More important, age is an integral part of the existing social construction. For example, the interactions between age groups are socially regulated. The allocation of roles to persons of different ages reflects the underlying age-status system, and age norms form a pervasive network of social control Support for this research was provided by the National Institute on Aging under Grant AG 03882. Data for this analysis came from the 1968 National Senior Citizens Survey conducted by Kermit Schooler. This data set was made available by the Inter-University Consortium for Political and Social Research. Neither the original collector of the data nor the consortium bears any responsibility for the analyses or interpretation presented here.
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Correspondence concerning this article should be addressed to Jersey Liang, Institute of Gerontology and Department of Medical Care Organization, University of Michigan, Ann Arbor, Michigan 48109. (Neugarten & Hagestad, 1976) . Consequently, this perspective emphasizes not just old age, but all of the age strata in the society as a whole; it stresses not just aging but also the societal processes and changes that affect aging and the state of being old.
A large number of studies have been done to explore the link between age and life satisfaction. However, there seems to be little concensus among researchers about the effect of age on morale (Diener, 1984) . The problem is further compounded because most studies are predicated on the underlying assumption that the factorial structures of subjective well-being measures are invariant across age groups. That is, a given measure obtained in different age groups has identical or essentially the same relations with the theoretical construct of subjective well-being. The meaning of a quantitative comparison is ambiguous unless invariant factorial structures of the measures can be assumed (Baltes & Nesselroade, 1970) .
Recently, there has been considerable interest in the factorial invariance of the subjective well-being measures. Rlsinger, Sauer, and Warland (1978) examined age differences and reported that the factor structure differed for the four age groups represented. Examining differences in the patterning of interrelations among 12 domains of life satisfaction, Cutler (1979) found that the number and content of factors varied considerably across seven adult age groups. Herzog and Rodgers (1981) examined age differences in two sets of items measuring domain satisfactions. They reported similarity as well as dissimilarity in factor structures across different age groups. Carp and Carp (1983) factor analyzed 62 items taken from several instruments measuring subjective well-being. Four out of the seven factors extracted by them are invariant across age and gender.
In previous studies, exploratory or unrestricted factor analysis as well as confirmatory factor analysis was used to assess factorial invariance. When exploratory factor analysis was used, often ad hoc comparisons were made of factor configurations that emerged from two or more samples (e.g., see Cutler, 1979; Morris & Sher-28 i, LIANG, R. LAWRENCE, AND K. BOLLEN wood, 1975) . As suggested by Blalock (1982) , an explicit auxiliary model is required to address the issue of comparability of measurement. Such a model is needed to determine the precise nature of potential noncomparability of measures across settings, time periods, or different populations.
Recently, several investigators have used confirmatory factor analysis to address the issue of factor invariance of measures of subjective well-being (Carp & Carp, 1983; Filsinger et al., 1978; Herzog & Rodgers, 1981; Hoyt & Creech, 1983) . In these studies, factorial invariance is not well defined. Although researchers generally interpreted it in terms of the equivalence in factor loadings across different groups (e.g., Filsinger etal., 1978; Hoyt & Creech, 1983) , such a definition is not always appropriate. This is because the covariances among the observed indicators are a function of several parameter matrices (Joreskog & S6rbom, 1978) . Thus, factorial invariance should always be defined in reference to one or more parameter matrices. The important point is that factorial invariance is not an either-or proposition. It is instead a matter of degree, and the degree of invariance has different implications for data analysis. On the other hand, differential importance is attached to invariance of different parameter matrices. For instance, invariance in terms of first-order factor loadings is commonly considered to be most critical. This notion is not inconsistent with the point we made previously. In fact, assumptions concerning the differential importance of various parameter matrices are essential in assessing factorial invariance of a given construct. We discuss this position further later in the article.
The purpose of this research is to assess potential differences in the factorial structure of the Philadelphia Geriatric Center (PGC) Morale Scale between the young-old (65-75) and the old-old (75 and over). Specifically, a model is first proposed to describe the dimensional structure of the PGC Morale Scale, Factorial invariance is analyzed by testing a series of nested hypotheses involving the equivalence constraints of one or more parameter matrices in the young-old and the old-old samples. This analysis is part of a research effort that evaluates the measurement specifications of subjective well-being and their structural variations across various subpopulation groups (Liang & Bollen, 1983 . Figure 1 presents a diagram of the proposed structural model of the PGC Morale Scale.
Model Specification
1 As illustrated, the PGC Morale Scale consists of three dimensions: agitation (t;,), dissatisfaction (fjj, and attitude toward one's own aging (7)3). Agitation ()ji) has six observable indicators (y, through y 6 ); the dimension of dissatisfaction (j) 2 ) has four indicators (y r through y io ); and attitude toward own aging (?j 3 ) involves five indicators (y,, through y I5 ). Furthermore, a second-order factor, subjective well-being ({,), is assumed to influence the three dimensions directly. This implies that the frequently observed correlations among the dimensions are a consequence of their common dependence on subjective well-being. Finally, five pairs of correlated measurement errors are hypothesized. This model was proposed and refined by Bollen (1983, 1985) and was empirically evaluated and supported. The rationale behind these theoretical specifications is explained in greater detail in their articles.
Method
Data for this research come from the 1968 National Senior Citizens Survey, which involves a national sample of 3,996 noninstitutionalized elderly respondents, A description of this survey is contained in Schooler (1970) .
The simultaneous factor analysis is undertaken by using the LISRELiv program (Wreskog & Sorbom, 1978) . Briefly, the covariance structure within a given sample is assumed to be generated by a set of five structural equations (see Footnote 1). The covariance matrix is thus a function of (a) Xs, loadings on the first-order factors; (b) >s, loadings on the secondorder factors; (c) 9,, the covariance matrix of measurement errors s; (d) $, the covariance matrix of the residuals in equations, f5; and (e) 4m the variance of the second-order facfcn; £,. Consequently, factorial invariance of the proposed model may be examined in terms of the equivalence of these parameters matrices.
A series of nested hypotheses involving equivalence constraints on one or more parameter matrices is evaluated first. On the basis of the relative degrees of fit associated with these models, parameter matrices on which the age equivalence constraints are statistically unacceptable can be identified. Second, confidence intervals around age differences in parameter estimates contained in those noncompatible matrices are obtained, and age differences in specific parameters can be isolated.
To minimize capitalizing on chance (Finifter, 1972) , the sample is randomly divided into four subsamples. After excluding cases with missing data, the effective sample size ranges from 823 to 868. The analysis was replicated by using all four subsamples of the youag-old (65-74 years) and the old-old (75 and over). The division of the young-old and the old-old reflects the changing perception of the life cycle as discussed by Neugarten (1974) , who approximated the chronological age division between these two groups at 75.
Results
We first compare parameters across age by examining the degrees of fit of models with different equivalence constraints (Joreskog, 1971 ). In particular, seven different specifications are evaluated (Table I ). The first is the null model, which assumes that the 15 observable indicators are uncorrelated. The second specification involves the proposed model but includes no crossage equivalence constraints. The third model involves equivalence constraints on the first-order factor loadings (Xs), and the fourth model includes equivalence constraints of both the first-and second-order factor loadings (Xs and 75). The fifth model constrains not only the first-and second-order factor loadings but also the measurement error variances (0,s) to being equal. The sixth model includes all of these constraints plus the equivalence restrictions on the residual error variance and covariances (^s). The seventh specification involves the equivalence constraints of all parameter matrices including the variance of the second-order factors W>n). It should be noted that Models 2 through 7 represent different types of invariance and constitute a hierarchy. For instance, the investigation of Model 3 assumes that Model 2 is not rejected. Implied in this hierarchy is that invariance in one parameter matrix (e.g., Xs) carries a higher premium than that in other kinds (e.g., 9,s). For philosophical and conceptual reasons, one may prescribe a different hierarchy. In this research, we essentially follow the hierarchy suggested by Joreskog (1971) .
Several measures are used to assess the goodness-of-fit of these models. The first is a chi-square measure that assesses the probability that the observed covariance matrices could have been generated by the hypothesized model. The second measure is the chi-square divided by its degrees of freedom or x 2 /df. In practice, \ 2 /dfin the neighborhood of 2 to 1 or 3 to 1 is considered indicative of an acceptable fit (Carmines & Mclver, 1981) . Table  1 shows that the chi-squares in the first columns are all statistically significant at the .001 level. The large chi-square values are not surprising inasmuch as chi-square is sensitive to sample size. In contrast, the x 2 /^fbr all models except the null model range from 1.543 to 1.808, giving a more positive indication of fit.
The third measure of fit comes from significance tests of the chi-square differences under the various equivalence constraints. The results are listed in the incremental chi-square column in Table 1 . These results show that assuming the equivalence of first-order factor loadings for the young-and old-old, the chisquare increases by 13to25with \2dfy. In view of the fact that age differences in three of the four replications are significant at the .OS probability level, further analysis is required to evaluate the nature of the differences.
The rest of the entries in the incremental chi-square column show the differences in chi-squares when additional equivalency constraints are added to the model that precedes it. For example, relative to Model 3, which assumes the equivalence of the firstorder loadings, the additional assumption of equivalent secondorder factor loadings results in two significant chi-squares at the .05 level. In addition, the chi-squares for Model 5, where the assumption of equivalent measurement error variances is added to Model 4, reveal two significant values, one at .001 and the other at the .05 level. The evidence of age differences for both Models 4 and 5 is inconclusive because only one half of the replications are statistically significant. However, it is useful to note that similar to the likelihood ratio, the incremental chisquare test is also very sensitive to sample size.
An index of goodness-of-fit not inflated by a large sample size was developed by Bentler and Bonett (1980) Age equivalence is further indicated by yet another index of fit, Hoelter's critical N or CN (Hoelter, 1983) . According to Hoelter, with two groups, CN values exceeding 400 indicate that a model adequately reproduces an observed covariance structure.
The CJVs for Models 2 through 7 range from 540.144 to 633.851 (see Table I ).
Thus, the results contained in Table 1 are somewhat mixed.
Based on the likelihood ratios, none of the models exhibit an adequate fit. These results are not surprising in view of the large sample size and violations of the multinormality assumption.
According to the incremental chi-square tests, there are statistically significant age differences in the first-order loadings and inconclusive age differences in the second-order loadings and the measurement error variances. However, such differences are not as pronounced in other measures of goodness-of-fit, including the Bentler-Bonett normed fit index, x 2 /df, and Hoelter's CNs.
Given these findings, further analyses were undertaken to identify parameters causing age differences. To approximately gauge differences in parameter estimates, we form confidence intervals around age differences in the first-order factor loadings, second-order factor loadings, and measurement error variances.
We can assess the statistical significance of the age difference in a given parameter estimate by determining whether the value of zero is enclosed within its confidence interval. To accomplish such a task, within each sample a total of 34 confidence intervals at a given probability level (e.g., 95%) would need to be constructed. Such a large number of confidence intervals would sub- Table 1 
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Model
Null stantially increase the Type I error. To address this concern, confidence intervals at the conventional 95% level as well as at the 99% and 99.9% levels were constructed around the age difference for each free parameter estimate. No consistent pattern of statistically significant age differences are observed with reference to the first-order factor loadings. In no case is age difference found to be statistically significant in three or four out of four replications. Thus, there is insufficient evidence for age differences in the first-order factor loadings (see Footnote 1). As a result, parameters were reestimated by imposing age equivalence constraints on the first-order factor loadings (see specifications of Model 3 in Table 1 ), because the above analyses did not indicate any fully replicated significant differences. No consistent pattern of statistically significant age differences emerged with reference to the second-order factor loadings (see Footnote 1).
Finally, parameters were reestimated by imposing age equivalence on the first-and second-order factor loadings (see specifications of Model 4 in Table 1 ). Measurement error variances associated with one item, "Life isn't worth living" (8,7,7), exhibits consistent age differences at the .05 level (Table 2) . However, the measurement error variances for Item y 7 do not exhibit consistent age differences at the .001 level. With reference to the other measurement error variances, no systematic age differences were observed. Consequently, there is some systematic evidence indicating age differences in the measurement error variances associated with only y 7 . Given the possibility of age differences in measurement error variances, no further analysis was undertaken.
Age differences in measurement error variances may lead to differential reliabilities associated with y 7 for young-olds and old-olds. Despite the statistically significant results, age differences in reliabilities are not substantial. For instance,Ihe proportion of true variance in y 7 ranges from .233 to .404, whereas the age differences in reliabilities vary from -.055 to .042 (see Footnote 1). We suspect that for most purposes, such differences would not have a significant impact.
The estimates in Table 2 are unstandardized. For ease of interpretation, it might be useful to provide a sense of the magnitude of the standardized factor loadings. Because only small age differences were found in the structure of the PGC Morale Scale, parameter estimates based on the combined sample seem reasonable and indeed are more appropriate (c.f. Acock & Fuller, 1985) . One key advantage of combining subsamples rests on the consideration that there is only one estimate of a given factor loading and it is scaled in terms of standard deviations based on the pooled variance and covariance matrix. According to Liang and Bollen (1983) , all loadings of the observed indicators (yi through yis) on the first-order factors had a magnitude greater than .320, with the largest being .689. The loadings of the firstorder factors on the second-order factor ranged in magnitude from .800 to .977. All were significant at the .05 level. Furthermore, reliabilites for the first-order factors ranged from .618 to .744 in the various young-old and old-old subsamples (see Footnote 1).
Discussion
The central question of this research is whether the factorial structure of tee PGC Morale Scale differs for the young-old and the old-old. Our findings can be summarized as follows. First, age differences in the first-order factor loadings and possibly in the second-order factor loadings and measurement error variances were indicated when measures sensitive to sample size (i.e., likelihood ratios and incremental chi-squares) were applied. However, support for such differences is less apparent when other measures of fit were used. Second, according to the results of confidence intervals, systematic age differences in the first-and second-order factor loadings are not substantiated. There is some, but not completely conclusive, evidence showing age differences in the measurement error variances associated with one scale item, "Life isn't worth living" (y 7 ). Given these results, future researchers need to pay more attention to these measures and to determine if the differences we found can be replicated. On the other hand, our findings are reasonably clear and certainly reinforce the hypothesis of no differences between the youngold and the old-old in the structure of the PGC Morale Scale.
It would be instructive to relate findings of the present research to those of previous studies (i.e., Carp & Carp, 1983; Herzog & Rodgers, 1981; Hoyt & Creech, 1983) . First, this study contrasted two elderly age groups and did not include younger age groups. Except for Cutler (1979) and Herzog and Rodgers (1981) , previous investigations did not make such a distinction between the young-old and the old-old. Furthermore, when the factorial structure of these two old age groups were compared, factorial invariance was not reported (Cutler, 1979; Herzog & Rodgers, 1981) . Note that Cutler (1979) and Herzog and Rodgers (1981) did not examine items from the PGC Morale Scale. Moreover, they used somewhat different criteria for invariance.
Second, age differences in the structure of the PGC Morale Scale were also examined by Carp and Carp (1983) . Although they included a wide range of age groups, they did not differentiate the young-old from the old-old. However, similar to our findings, they reported no age differences in the first-order factor loadings associated with 13 of the PGC Morale Scale items. Of these 13 items, 10 of the 15 items we analyzed are represented. Note that the items and factor structure identified by Carp and Carp (1983) are invariant not only for age but for gender. Also they used a different criterion for factor invariance. Given the differences in sampling design, item pool, model specification, scale range, and measures of factor invariance, the convergence of findings from both studies is noteworthy. In addition, according to our previous analysis (Liang & Bollen, 1985) , there are relatively small sex differences in the structure of the PGC Morale Scale. Thus, evidence is cumulating about the robust nature of this scale across different age and gender groups. Given the proposed measurement model, it is appropriate to use the PGC Morale Scale for quantitative comparisons in terms of age and sex.
Our conclusion of age invariance in the structure of the PGC Morale Scale is predicated on the validity of the measurement model proposed by Liang and Bollen (1983) . Age equivalence needs to be reevaluated if an alternative formulation is prescribed. Although there are almost unlimited possibilities in assessing the structural variations of a given measurement model (e,g., by race or by a combination of age, sex, and race), one must note that alternative and more improved conceptualizations of subjective well-being need to be developed. Further understanding of subjective well-being is most likely to be gained through more refined conceptual frameworks. On the other hand, the analysis of factorial invariance should be viewed as part of the routine evaluation of the validity of a measurement instrument. Note. To conserve space, all Philadelphia Geriatric Center Morale Scale items are presented in a compressed form. All estimates are statistically significant at the .05 level except those marked by a plus {+) sign. * Age equivalence in parameter estimates is imposed. b Parameter value is constrained to 1. * Indicates that the value zero is outside the 95% confidence interval around the age difference in a given parameter estimate: in other words, age difference is significant at the .05 level. ** and *** Indicate that the age difference is significant at the .01 and .001 levels. Confidence intervals were formed around age differences in measurement error variences.
Although in this analysis, we have gone beyond the conventional practice of assessing only invariance in the first-order factor loadings, invariance in factor means is not examined. Given the proposed model, age differences in the first-and second-order factor means and the indicator scores can be assessed. Bakes and Nesselroade (1970) discussed four types of ontogenetic changes across the life span formed by invariant and variant factor loadings and factor means. The present analysis shows that the PGC Morale Scale has a relatively stable factorial structure across two old age groups. Further analysis is required to determine age differences in factor means. Given that few age differences in the factorial structure of the PGC Morale Scale were found, we feel that such an analysis is certainly reasonable. However, note that such an assessment is largely descriptive. Substantive models involving additional variables are needed for a causal interpretation of age differences.
